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This. invention has for ifs rincipal object fo 
provide a flying boat .or other marine aircraft 
having a hull of streamline form in place of the 
normal ptaning bottom hull. 
The invention provides a hull for a marine air- 5 
craft, which is generally of streamline form and 
having fltted to its undersurface, at a location 
near to the centre of gravity, a flap which is mov- 
able, about a transverse axis, ,between a retracted 
position in which it lies flush with the under- 10 
surface of the hull and a projected position, in 
which its forward end is accommodated in a re- 
cess in the hull and its rearward end projects 
beneath the hull to constitute a stop. In flight, 
the flap will be retracted and the hull, being of 15 
streamline form, will bave an air drag comparable 
with that of the fuselage of a convenient land 
plane. 
The flap may be movable from retracted to 
projected position, and vice versa, by any con- 20 
venient mechanism, e. g. by means of a hydraulic 
or electrical power unit. The pivotal axis of the 
flap is pre£erably so placed that the resultant 
water lead on the flap during movement thereof 
acts thereon at a location close to the pivotal 25 
axis. 
The flap, when proected, constitutes a stop 
which fulflls a similar function fo the main step 
on the planing bottom of an orthodox flying boat. 
The front wall of the cavity in the hull into which 
the front end of the flap lifts, when he lïap is ,0 
moved fo projected position, forms a shelf which 
reflecs and, to some extent at least, transforms 
into useful energy the spray thruwn forward from 
the stop, thus reducing the water drag on the 
hull during take-off. Ducts are .provided in the 
cavity into which the front end of the plate rises 
for ejecting laterally the spräy thrown back from 
the shelf. 
I prefer fo depart from a strictly streamline 
form of the hull by roviding the same, rear- 
wardly of the stop, with a dropped afterbody, the 
undersurface of which extends parallel to the 
centre line of the hull. When the hull is pro- 
vided with such a dropped afterbody, if may 
safely be landed with .the flap retracted, if de- 
sired. Moreover, when the flying boat is travel- 
ling on the water with the flaP projected, the 
dropped aferbody fulflls the same function as, 
he afterbody of an orthodox flying boat, i. e. 
keeps the trim and drag within reasonable limits 50 
at hump speeds and mid-planing speeds, it keeps 
the rail free from water, and gives good longitu- 
dinal stability at all speeds above the hum!9 speed. 
(l.-e. the speed ai which the trim and drag are 
at a maximum). The dropped afterbody also 55 

2 
avoids trouble due to suction of water such as 
would be encountered on the undersurface of the 
rear part of a hull shaped like a conventional 
fuselage, i. e. tapering upwardly from the flap to 
the stern. 
Two alternative embodiments of the invention 
will now be described in detail, by way of ex- 
ample, with reference to the accompanying dia- 
grammatic drawings, in which: 
Fig. 1 is a side elevation of a flying boat accord- 
ing to the invention in lïight, 
Fig. 2 is a similar çiew showug the boat about 
to alight on the water, 
Figs. 3 and 4 are respoctively sections on the 
lines III--III and IV--IV in Fig. 1, 
Fig. 5 is a side elevation of -the flap on a larger 
scale, 
Fig. 6 is a section on the line VI--VI in Fig. 5, 
Fig. 7 is a side elevation o£ the bow plate, 
Fig. 8 is a corresponding plan view, and 
Fig. 9 is a side elevation of an alternative em- 
bodiment of flying boat. 
The drawings, being diagrammatic, show the 
hull only of the flying boat, the wings and rail 
.planes betng omitted. 
Considering flrst of all Figs. 1-8, it will be seen 
that the hull I{} of the flying boat is of generally 
streamltne shape, and has no. stop. The after- 
body of the hull is however droçped, its under- 
surface 11 extending parallel fo the centre line of 
the hull. 
Wi, thin a recess 12 (Fig. 5) in he hull is fltted 
a flap |3 which is rotatable about a transverse 
pivot 14 from the retracted position, shown in full 
lines, and the projected position shown in chain- 
dotted lines. The pivotal axis 14 of the flap 13 
is at its upper surface and approximately midway 
in the length of the flap, and the resultant water 
load on the flap during movement thereof acts at 
a location close fo the pivotal axis. 
As will be seen, when the flap 13 is retracted, 
its undersurface is flush with the undersurface. 
of the hull 10. When projected, however, .the flap 
13 constitutes a stop which fulflls a similar func- 
tion to the main stop of an orthodox flying boat 
hull. The flap is located with ifs centre below or 
somewhat forward of the centre of gravity of the 
aireraft, The front wall 15 (Fig. 5) of the cavity 
12 in tbe hull constitutes, when the flap i.s in 
proJected position, a shelf which reflects rear- 
wardly part of the spray thrown forward from the 
stop. Ducts $ are provided in 'the walls of the 
hull and these ducs serve to eject laterally the 
spray thrown back from the shelf ! 5. 
As will be clear from Fig. 5, the flap !3 is con- 
nected at its rear end to a flXed portion !] of 
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the hull by a pair of toggle linkages 8 operable 
by a screw jack . The jack  may be operted 
by an electric 1notor (hot show-n) relnotely con- 
trolled froln the pilot's ,cockpi to sraighte,n the 
toggle linkages 8 nd project he flap and fo 
collapse the toggle linkages 8 and retract the 
flato. 
The hull 0 is fitted af each side with a bow 
chine strip 20 and a ste.rn .chine strip 2. These 
serve he saine purpo'se as the chines o.f an ortho- 
dox flying boat, i. e. they prevent water froln 
running up the sides and over the top of the hull 
and deflectspray during planing, so giving extra 
dynalnic water lift. The art chine stips 2 are 
near the bottoln of the dropped afterbody , 
and assist the afterbody fo act, as above described, 
in the saine fashion as that of a co.nventional 
flying ,boat when the flap is projected. The 
dro.pped chine strips 2 also reduce water drag 
by preventing water froln clinging .fo the side of 20 
the portion.of the aïterbody above theln. 
The hull is fitted with a bow plate 23 which 
can be retïactcd, for fiight, into a recess 24 (Fig. 
ï) in the.hu]l, so that, as shown in Fig. 1, its 
undersurface is fiush with the undersurface of 25 
the hull, or projected, for take-off or landing, 
to the position shown in Figs. 2 and VE. it is 
then af a coarse angle of incidence so that 
will give high water lift af low speeds. The pur- 
pose of the plat 28 is to lift the nose of the 
aircraft clear of the water af low speeds, and 
prevent if digging in af high speeds, thus pre- 
venting bow diving or the throwing of water over 
the pflot's coupe. Af high planing speeds the 
plate 23 is normally well clear of the water. 
Tbe plate 28 is supported, af each side, as 
shown in Figs. VE and 8, by a pair of links 
1nounted respectively on transverse shafts 2 and 
25 and joined by a pair of top links 2. A screw 
jack 9 is coupled to a pair of cranks 
the shaft 2] and serres to rotate the shaft 
and thereby to more the plate 2 from the pro- 
jected to the retracted position and vice versa. 
An electric 1notor (not shown) relnotely operable 
froln the pilot's cockpit, is provided for actuating 
the jack 
Reference has so far been 1nade to but a single 
flap. If desired, however, the hull 1nay, as shown 
in Fig. 9, be provided with a number of flaps 
of the above-described type set in line longi- 50 
tudinally and spaced syrnmetrically, or substan- 
tially so, in relation to the centre of gravity, the 
flaps being movable independently from retracted 
to projected positon, and vice versa, by separate 
controls. Each of the flaPs  $ is preciselF simi- 55 
lar fo the flap 3 shown in Figs. 1-8 and is op- 
erated in similar fashion to 1nove if froln retracted 
to projected position. 
What I claire as 1ny invention and desire fo 
secure by Letters Patent is:  
1. A marine aircraft, having a stepless hull of 
substantially streamline forln conforlning gen- 
erally in shape to the fuselage of an aircraft 
adapted to alight on land, and colnprising a flap 
accolnlnodated in a cavity in the base of said 65 
hull near the centre of gravity of the aircraft, said 
flap being pivoted to the hull for 1novelnent about 
a transverse axis spaced rearwardly from the 
leading edge of the flap, 1neans for moving said 
flap about said transverse axis froln a retracted 70 
position, in which ifs undersurface is flush with 
the undersurface of the hull, fo a projected posi- 
tion in which the forward end of the flap is ac- 
commodated in the cavity and the rear end of 
the flap projects beneath the hull, a wall atthe 75 
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front end of the cavity which serves fo reflect 
backwardly spray thrown forward by the flap, 
when projected, and ducts in the hull for ejecting 
laterally from the cavity spray reflected by said 
wall. 
2. A marine aircraït, having a stepless hull of 
substantially streamline form conforming gen- 
erally in shape f th ïuselage of an aircraït 
adapted fo alight on land, the undersurface of 
the stern portion of said hull being substantially 
level with the undersurface of the centre portion 
thereof, and colnprising a flap accolnmodated 
in a cavity in the base of said hull near the 
centre of gravity of the aircraft, said flap being 
pivotd fo the hull ïor 1novelnentabout a trans- 
verse axis spaced rearwardly froln the leading 
edge of the.flap, 1neans ïor 1noving said flap about 
said transverse axis from a retracted position, in 
which its undersurface is flush with the under- 
surface of the hull, fo a projected position in 
which te forward end of the flap is accommo- 
datd in the cavity and the rear end of the flap 
projects beneath the hull, a wall at the front end 
of the cavity which serres to reflect backwardly 
spray thrown forward by the flap, when pro- 
jected, and ducts in the hull for ejecting laterally 
froln the cavity spray reflected by said-wall. 
3. A 1narine aircraft, having a stepless hull of 
substantially strealnline form conforming gen- 
erally in shape fo the fuselage of an aircraït 
adapted fo alight on land, and comprising a flap 
accommodated in a cavity in the base of said 
hull near the centre of gravity of the aircraït, 
said flap being pivoted fo the hull for movelnent 
about a transverse axis spaced rearwardly froln 
the leading edge of the flap, 1neans for 1noving 
said flap about said transverse axis froln a re- 
tracted position, in which its undersurface is 
flush with the undersurïace of the hull, to a pro- 
jected position in which the forward end of the 
flap is accommodated in the cavity and the rear 
end of the flap projects beneath the hull, a wall at 
the front end of the cavity which serres to refiect 
backwardly spray thrown forward by the flap, 
when projected, ducts in the hull for ejecting 
laterally from the cavity spray refiected by said 
wall, a plate located beneath the extrelne bow 
portion only of said hull, said plate being normally 
housed in a recess in said hull, and means for 
projecting said plate to a position beneath the 
hull in which said plate is af a coarse angle of 
incidence fo the water. 
4. A 1narine aircraft, having a stepless hull of 
substantially strealnline form conforming gen- 
erally in shape to the fuselage of an aircraft 
adapted to alight on land, and comprising-a plu- 
ra!ity of flaps arranged in line in the fore and 
aft direction and disposed substantially sym- 
metrically with regard to the centre of gravity 
of the aircraft, each of said flaps being accoln- 
',nodated in a cavity in th.e base oï said hull near 
the centre of gravity of the aircraft, said flaps 
being pivoted fo the hull for 1novelnent about a 
transverse axis spaced rearwardiy froln the lead- 
ing edge of the flap, 1neans for 1noving each of 
said flaps about its pivotal axis froln a retracted 
position in which its undersurface is flush with 
the undersurface of the hull, to a projected posi- 
tion in which the ïorward end of the flap is ac- 
commodated in the cavity and the rear end of the 
fiap projects beneath the hull, walls af the front 
ends of said cavities for reflecting backwardly 
spray thrown forward by the fiaps, when pro- 
]ected, and ducts in the hull for ejecting laterally 
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from each cavity spray reflected by the front wall 
of the cavity. 
PETER ROWLAND CR.EWE. 
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